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Although the method used by the writer in previous papers on the 
finite cone diffraction problem seems perfectly sound, the solution he 
obtained from it seems open to criticism on two major grounds. 
In the present paper this work is reviewed critically and in detail, the 
error made is pin-pointed, and the necessary corrections made. It is found 
that the field behavior near the surface singularities is exactly as described 
previously-the correction consisting only of a different constant multi- 
plier. But the remark that there is a possibility of edge radiation as regards 
the total field has now to be withdrawn. 
The corrected equations of this paper should now make further 
advance possible. 
I. INTRODUCTION 
The first appearance in the literature of an attempt at a rigorous solution 
of the finite cone diffraction problem seems to have been the writer’s 1962 
paper [I]. However, although the method employed therein seems sound 
enough, there was a somewhat subtle error made in the formulation of the 
boundary condition for the cone base-which has now been corrected in 
a subsequent paper [2]. In spite of this correction, the writer has come to the 
conclusion, after reviewing his work, that this later paper is still open to 
criticism on grounds sufficiently serious to warrant further study of the 
problem. Hence the present paper. 
It has been known for some time (e.g., Jones [3]) that satisfaction of the 
standard boundary conditions at the surface of a diffracting body and ful- 
fillment of the usual requirements of proper field behavior near the field 
sources and at infinity, is of itself not sufficient to guarantee a unique solution 
in the case when the diffracting body has a sharp edge or other surface 
singularity. Therefore, we have to know what further requirement the solution 
to such a problem has to fulfil. 
A body UC1 with a mathematically sharp edge is, of course, a physical 
impossibility, but it can often be approximated to in practice. If we consider 
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the diffraction problem for some individual member S of any sequence of 
bodies of the same material as S, and having nonsingular surfaces which 
approximate as closely as we please to S, , we should expect that the field 
E, H at any given external point-uniquely determined for each S whether 
or not it be a perfect conductor-would approach a limit as S approached 
S, through all possible sequences; and that this limit field would satisfy 
Maxwell’s equations, the standard boundary conditions for S, , and behave 
properly near the field sources and at infinity. 
It would seem impossible, at the present stage of the theory, to establish 
the existence of such a limit field for the successive sequence of field solutions 
for the sequence S of diffracting bodies. But, clearly, the existence of such a 
limit-field is necessary if the sharp-edged model is to be truly representative 
of the physical situation. Accordingly, we shall say that the sharp-edge body 
diffraction problem has a solution if, and only if, the above-defined limit 
field exists. 
If S, is a perfect conductor, the members of the approximating sequence S 
are (by definition) also perfect conductors. For each S, it is easy to prove 
(by an application of the divergence theorem) that the Poynting energy flux 
integral of its solution field i& , H, , taken over any surface 2 enclosing it 
and not containing any field sources, is zero. Taking Z to enclose every 
body S and the sharp-edge model S, , then, since we can find an S so that 
Es , f1$ are as close as we please to the limit field E, H-by definition the 
solution field for S,-it follows that sj, (E A H) . dS = 0 also for the S, 
diffraction problem. 
Since the diffracting body S, is supposed to be a perfect conductor, the 
above result is clearly (by an application of the divergence theorem) equiva- 
lent to saying that the energy flux integral of the field over a small surface 
enclosing the edge, is zero. That this condition is also sz@cz’ent to ensure 
uniqueness is shewn by Jones [3] by an application of Rellich’s theorem. 
We shall refer to it as the “edge condition.” 
It does not seem possible, even by a careful examination, to say definitely 
whether or not the field determined in the writer’s paper satisfies this edge 
condition. Worse still, the “solution” obtained is probably not even self- 
consistent, for it was overlooked in the paper that the constancy of a(m) 
upon the cone’s base surface r = 1 -I~ 0, 0 < 0 < 01, which implies that 
a(m) 
,‘%I ar 3 
=- constant) 
(r=z+o) 
gives a further relation, namely, 
&ino s I- ; (2n f 1) (- 1)” L*, + /U,’ 1 P,(V) = t (1) 
0 
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and, of course, there is no guarantee that the B, already determined in the 
paper will satisfy it. 
It seems to the writer that these two criticisms are serious ones and provide 
excellent grounds for further study of the problem. Since, however, consi- 
rable space has already been devoted to it in the present journal, the rim 
singularity fields given by the corrected analysis differ only by a constant 
multiple from those already given, and inclusion of this analysis, together 
with further applications of it, is planned for a book [4] currently in prepara- 
tion by the writer; only a summary of the work will be given here. 
2. SUMMARY OF REVISED ANALYSIS 
The field is determined as before, and by the same formulae, in terms of a 
scalar wave function 17. 
We take the same spherical polar coordinates as before: the cone surface 
being defined by 0 < Y < 1; 0 = 01 and 0 < 0 < 01, r = 1, and the dipole 
position by r = a, 0 = rr. 
The boundary condition for the slanting surface of the cone may still 
(without loss of generality) be taken as n = 0, while that for the base is that 
a(rU be constant thereon; we write this latter constant as K/a, so that 
(2) 
for 0 < 0 < 01. 
The space outside the cone has, for analytical reasons, to be separated 
into two regions; region I (r < I; 01 < 0 < 7~) and region II (r > I) and the 
field function 17 is then given for these two regions in the form 
Region I 
where & are the positive zeros of P,(- pa), p0 = cos 01, and TV = cos 0. 
Region II 
(4) m 
= r-1 
4 TL=O 
- k (- 1)” (2n f 1) &(~a) i &I L(W P,(P) 
(r > 4 
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the various functions being defined (as usual) by 
I;,(x) = (8 7rx)1~2 fc2’ n+1/2 (x); l/$&c) = (+prxy2 1 n+1/2 (x). (4-4) 
The condition that the field vectors E and H be continuous across the 
boundary of regions I and II is found to require no more than that 17 and 
a(rYI)/& should be discontinuous there by amounts which are constant 
over its surface. 
The error in the writer’s previous paper lay in the tacit assumption that 
these quantities could be taken as continuous across this boundary. 
We write these conditions as 
I7(Z + 0, 0) - II(Z - 0, 0) = $ (const.) 
a(m) aem -~ 
ar (r=l+fJ) ar (1.=1--o) = + (const.). 
The equations for the A, and B, are now found to be 
+ (K - B, sin2 (yka 
where we have written for brevity [, = {,(ka), I,& = #Jkl), and, also, 
Fn(Pi) = 1-l P,(P) p,,(- PL) dr-L 
PO 
F(&) = s-l Pij( - p) dp. 
PO 
(5) 
(6) 
(7) 
(9) 
The first of these equations is of exactly the same form as the corresponding 
previous equation, the only difference being that the constant K there 
appearing is now replaced by the constant (K - B). The second, however, 
differs from the corresponding equation obtained earlier by a factor 
jr$(&& + 1) upon the left side and a factor n(n + 1) in the summand on the 
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By technique precisely similar to that employed in the previous paper the 
large order B, and Aj (which determine the nature of the rim singularity) are 
found to be given by the same formulas with the constant multiplier K being 
now replaced by (K - B); and this leads, in the same way, to the similar 
rim singularity field 
H4 -5-$(K-B)lnf 
E, - 2(K - B, (<-lsin y) 
7ra2 
E, N - 2(K - B, (c-1 cos y) 
5ra2 
where E is the shortest distance of the field point from the rim, and y is the 
angle which this shortest distance makes with the outwardly directed cone 
generator through it. 
Eliminating Aj from the above equations, it similarly appears that we 
obtain a linear infinite set of equations for the B,, . If these have a solution, 
each B, is a function of (K - B), i.e., we can write B, = B,(K - B), 
say. 
Since the Poynting integral for a the solution field over a small surface 
surrounding the tip is easily shewn to be zero, the edge condition reduces to a 
statement that this integral is zero for a surface surrounding the rim. 
Writing 
K,=K-B (13) 
this condition becomes (as remarked in the previous paper) equivalent to 
requiring that the finite part of H4 at the rim, namely, 
should be a purely imaginary multiple of Ki , i.e., that 
ReK;‘lim H,+~I(,ln4j =0 
1 7ra2 
(14) 
i.e., 
lim Re (K;lH+) = 0. (14-4) 
This condition determines Ki , K is then determined from (1) above, and 
A from 
m 
21 
0 
- ;(2n + 1) (- 1)” L&n -- B,L/ p&o) = A 
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which follows from (5) and (3) and (4) and the fact that 17 (although not any 
of its derivatives) can be shewn to be continuous through the rim position. 
Then, finally, B is determined through (13). 
Thus the constants are of just the right number for a self-consistent 
solution satisfying all the conditions of the problem, and, by the unique- 
ness theorem given in Jones’ book [3], we know that any solution found in 
this way is going to be unique. 
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ERRATUM 
CONCLUSION OF APPENDIX, PART II [2] 
The extra term introduced in the Eq. (33) of the writer’s text should have 
been 
By contour integration, this is equal to 
which is zero. The conclusion drawn is therefore unaffected. 
